Team handball is a complex sport and the quantification of the match-play performance seems fundamental to provide coaches with useful information to design sound training sessions [1, 2, 3] . In this regard, previous investigations showed that team handball matchplay imposes high physical and physiological demands on both male and female players [3, 4, 5, 6] . In the last few years, microtechnology has been adopted to determine elite female handball players' physical performance during official matches [6, 7, 8] . A previous study investigating the physical demand of a Norwegian elite female handball team documented an external load quantified as player load (PL) per min of 8.82 ± 2.06 arbitrary units (AU), with 3.90 ± 1.58 high intensity events (i.e. the sum of accelerations, decelerations, and change of directions) per minute [7] . These results demonstrated that elite female team handball players spend a considerable amount of energy performing high-intensity events, underlining the high demand of the matches.
INTRODUCTION
b) to assess the differences in match load between leagues characterized by matches with different durations.
MATERIALS AND METHODS

Participants
Eight elite female court handball players [mean ± SD; age 23.0 ± 2.1 years; stature 173.5 ± 4.9 cm; body mass 67.8 ± 6.8 kg;
percentage of fat mass 20.4 ± 3.9 %, maximal heart rate (HR max ) 186. 6 
Design
Before the commencement of the study (i.e. pre-season period), players' anthropometric characteristics were assessed. Body mass parameters were calculated using a body composition analyzer (Tanita BC-418, Japan). Moreover, functional capacities (i.e. HR max and VO 2max ) were assessed in the laboratory using an incremental treadmill test until exhaustion wearing a gas analyzer (Jaeger Oxycon Mobile, Germany). Moreover, players' power and fitness were assessed internal and external training load measures [11] . Therefore, the assessment of both external and internal match loads in court-based sports such as team handball is warranted. To the best of our knowledge, only a few studies have concurrently monitored external and internal match loads in team handball [5, 10] . However, all these studies quantified the external load using video-based time-motion analysis techniques, while more recent technologies (i.e. microsensors) can provide more detailed movement analysis information [7] .
In fact, the events derived from inertial sensors/accelerometers can be collected regardless of players' activity on the court, thus providing a greater potential to better understand the mechanisms of fitness and fatigue and reduce the dependency of tactical issues that occurs with typical analysis of distances or related changes of direction or velocity [13] . Therefore, it would be fundamental to assess concomitantly internal and external match loads via microtechnology.
Handball teams are also usually involved in different leagues during the in-season period. International matches have 60-min length (i.e. two 30-min halves separated by a 15-min break). However, in some countries, national and regional championships are characterized by different match lengths and break time, which might elicit different external and internal match load responses. The assessment of these differences might represent crucial information for team handball coaches and practitioners in order to optimize the training load prescription according to each league match demand.
To the best of our knowledge, no previous investigation has focused on the comparisons in match workload between matches structured with different durations, thus calling for further investigations. Therefore, the aims of this study were: a) to assess concurrently the external and internal match loads in elite female team handball players; and three during the play-off period all against the same opponent, which is the other Lithuanian team participating in the WBHL.
All the investigated matches were preceded by a 30-min standard- The internal match load was objectively monitored using HR chest belts (Polar Team System, Finland) and recorded data were matched with microsensor data and subsequently downloaded using the mentioned-above proprietary software. Data were then expressed as percentage of the HR max recorded during the YYIR1 or the highest value registered during the investigated matches. Additionally, internal match loads were subjectively assessed using the session-RPE method, which has been previously used to assess internal training load in team handball players [17] . Players were required to rate the intensity of each match ~30 min after their completion using the category ratio scale (CR-10) by answering the question: "How intense was your match?" [18] . Then match loads were calculated multiplying the session-RPE value by the match time or the actual match time in minutes [18] .
Statistical Analysis
Data are presented as mean ± SD for each dependent variable and were analyzed using a linear mixed model. One model for each de- 
RESULTS
The main results indicated a physical load of ~9 AU of PL. min-1 and ~84% of HR max considering the actual match time in all the investigated matches. The differences between LMRL and WBHL are displayed in Considering internal match load, the average %HR max has been used as one of the main parameters to quantify the physiological demand To date, no previous study has compared the external and internal workload in matches characterized by different lengths. Our findings indicated different results for total PL and PL. min-1 when comparing LMRL and WBHL matches. As expected, total PL was moderately higher in LMRL matches compared to WBHL matches when considering both match time and actual match time. Indeed, it seems that total PL, which is an indicator of the match volume, is directly affected by the duration of the matches. Conversely, although LMRL entailed a longer match time and actual match time compared to WBHL, no statistically significant differences were found in PL.
min-1, which is considered an indicator of the match intensity [7] . 
Practical applications
Our findings provide important practical insights for female team handball coaches and practitioners. To reach the match demand during training sessions, players should have approximately a PL.
min-1 of 9 AU, 85% of the HR max and a load calculated via S-RPE ~ 400 AU and between ~500 and 630 AU when considering actual and total training time, respectively. Additionally, when planning their weekly training load, elite female handball coaches should consider the matches' durations considering that different match lengths elicit a different match volume (i.e. total PL) and similar match intensity (i.e. PL. min-1 and %HR max ).
CONCLUSIONS
The main findings indicate that elite female handball matches require high physical, physiological and perceived demands. Additionally, a longer match time corresponded to dissimilar responses in external and internal match loads. Concerning external load, longer match time determines a significantly higher total PL and a similar PL.
min-1 compared to matches with a shorter duration. The analysis of internal load also indicated contrasting results with between-league differences for match load calculated from S-RPE, while no differences were found for %HR max . These results indicate the importance of combining the use of different monitoring match load strategies in team handball.
